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Author Questionnaire 
1. Microscopy: Does your protocol require the use of a dissecting or stereomicroscope for performing a complex dissection, microinjection technique, or something similar?  Enter Yes or No.  
If Yes, can you record movies/images using your own microscope camera?
Enter Yes or No.  
If your protocol involves microscopy but you are not able to record movies/images with your microscope camera, JoVE will need to use our scope kit If your microscope does not have a camera port, the scope kit will be attached to one of the eyepieces and you will have to perform the procedure using one eye. 
Please list the make and model of your microscope.
Enter make and model of microscope.

2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  Enter Yes or No.
If Yes, we will need you to record using screen recording software to capture the steps. If you use a Mac, QuickTime X also has the ability to record the steps. Please upload all screen captured video files to your project page as soon as possible.

3. Interview statements: Considering the COVID-19-imposed mask-wearing and social distancing recommendations, which interview statement filming option is the most appropriate for your group? Please select one.

☐ 	Interviewees wear masks until videographer steps away (≥6 ft/2 m) and begins filming, then the interviewee removes the mask for line delivery only. When take is captured, the interviewee puts the mask back on. Statements can be filmed outside if weather permits. 

☐ 	Interviewees self-record interview statements. JoVE can provide support for this option.

☐ 	Interview Statements are read by JoVE’s voiceover talent. 

4. Filming location: Will the filming need to take place in multiple locations?   Enter Yes or No.
If Yes, how far apart are the locations? Click to enter distance between locations.

To ensure that your script can be filmed in one day, the Protocol section is restricted to 55 shots (shots are the 3-digit numbers like 2.1.1, 2.1.2…etc)

Current Protocol Length

Number of Steps:  19
Number of Shots:  40 

Introduction

1. Introductory Interview Statements

Your answers to these questions will become author interview statements, which authors will memorize and then deliver on camera.
· Enter the full name of the author who will deliver the statement.
· If possible, each author should deliver no more than two statements.
· Fill out both required statements, one optional statement may also be selected.
· Answer in full sentences, in a style suitable for being spoken aloud. 
· Limit the length of each statement to 30 words or fewer.
· Answers will be edited for length, clarity, and consistency with journal style guidelines.

REQUIRED: Why is your protocol significant? OR What key questions can this method help answer? 
1.1. Enter author name.: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.

REQUIRED: What is the main advantage of this technique?
1.2. Enter author name: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.

OPTIONAL: Do the implications of this technique extend toward the therapy (or diagnosis) of a particular disease, disability, or challenge? How so?
1.3. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.

OPTIONAL: Are there any specific areas of research that this method could provide insight into? OR Can this method be applied to any other systems?
1.4. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.

OPTIONAL: How would you expect an individual who has never performed this technique to struggle? Do you have any advice to offer to somebody who is trying this technique for the first time?
1.5. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.



Introduction of Demonstrator on Camera

Complete this statement ONLY if any of the individuals who will be demonstrating the procedure on camera will not be delivering an Introductory Interview Statement.

1.6. Enter name of author who will introduce demonstrator: Demonstrating the procedure will be Click here to enter name of demonstrator(s)., a Click here to enter demonstrator job title. from my laboratory. Include additional demonstrators as needed.  
1.6.1. INTERVIEW: Author saying the above. 
1.6.2. The named demonstrator(s) looks up from workbench or desk or microscope and acknowledges the camera.

Ethics Title Card
1.7. Procedures involving animal subjects have been approved by Animal Care and Use Committee (ACUC) of Johns Hopkins University.


Protocol
Please review this section to make sure that it accurately describes your protocol. Use Track Changes when making edits or revisions.
· The one-digit numbers represent sections of the video. The text will appear onscreen.
· The two-digit numbers (e.g. 2.1., 2.2.) represent steps of your protocol. The text will be recorded by a professional voiceover talent. 
· The three-digit numbers (e.g. 2.1.1., 2.2.2.) represent the shots that our videographer will capture at your lab. 
· To ensure that your protocol can be filmed in one day, the protocol is restricted to 25 steps and/or 55 shots. 

Please use this draft script to help you prepare for filming day.
· Filming should take no more than 10 minutes per step. If a step will take more than 10 minutes, prepare the product from that step in advance.

Authors: Acquire screen capture videos for all shots labeled SCREEN and upload them to your project page: https://www.jove.com/account/file-uploader?src=19126598

2. Determination of the Optimal Plasma Membrane Permeabilization Conditions
2.1. To begin, prepare three 2-fold dilution series containing 0, 10, 20, and 40 micromolar Tris-HCl (tris-H-C-L) in 50, 100, and 150 milligrams per milliliter BSA (B-S-A) using a 96-well plastic staging plate [1].
2.1.1. WIDE: Establishing shot of talent adding Tris-HCl to BSA in a 96-well plastic staging plate, Tris-HCl and BSA reagent bottles in view.

2.2. Next, rinse the primary mouse cortical neurons cultured in an optical glass-bottom 96-well plate with prewarmed PBS [1-TXT]. After removing the PBS, transfer the prepared Tris-BSA solutions from the staging plate onto the cells [2], then incubate the cells at 37 degrees Celsius for 4 minutes [3].
2.2.1. Talent rinsing the neurons with PBS. TEXT: See text for neuronal culture details
2.2.2. Talent transferring the Tris/BSA solutions from the staging plate.
2.2.3. Talent placing the culture plate in an incubator.

2.3. After removing the plate from the incubator, place it on ice [1]. Rinse the plate twice with 1x TRB-BSA [2-TXT] with a 5-minute incubation in each wash [3].
2.3.1. Talent placing the plate on ice. Videographer: Obtain multiple usable takes because this will be reused in 3.1.2.
2.3.2. Talent adding TRB-BSA to the wells of the culture plate. TEXT: TRB-BSA: Transport buffer in BSA; See text for all buffer preparation details
Videographer: Obtain multiple usable takes because this will be reused in 3.1.3.
2.3.3. Shot of plate incubating in TRB-BSA. 

2.4. After the second rinse, add Texas Red-labeled dextran and Hoechst (howkst) diluted in 1x TRB-BSA [1-TXT]. Leave the plate on the bench at room temperature for 15 minutes, protected from light [2].
2.4.1. Talent adding Texas Red-labeled dextran and Hoechst. TEXT: 0.6 mg/mL 70 kD Texas Red-labeled dextran and 1:10,000 Hoechst
2.4.2. Shot of plate incubating on the bench, protected from light.

2.5. Then, using a confocal microscope [1], identify the buffer and the BSA concentration for which the plasma membrane permeabilization percentage is the highest, but the 70 kilodalton-dextran is restricted from entering the nucleus. Use these conditions for subsequent experiments [2].
2.5.1. Talent placing the culture plate under the confocal miscroscope.
2.5.2. [bookmark: _Hlk68693034][bookmark: _Hlk68098449]LAB MEDIA: Figure 1B. Video Editor: Emphasize both images under the ‘Optimal column’

3. Nuclear Import Assay
3.1. To perform the nuclear import assay, remove the culture plate from the incubator [1] and immediately place it on ice [2]. Rinse the plate with twice with 1x TRB-BSA as demonstrated previously [3-TXT]. 
3.1.1. WIDE: Talent removing the plate from the incubator
3.1.2. Use 2.3.2. Talent placing the plate on ice.
3.1.3. Use 2.3.3. Talent adding TRB-BSA to the wells of the culture plate. TEXT: Use inhibitors in the rinses for designated wells

3.2. After the final rinse, remove the 1x TRB-BSA [1]. Then, quickly transfer 50 microliters of the premixed transport reactions onto the permeabilized cells using a multichannel pipette [2-TXT] and immediately load the plate in a high content imager to initiate time-lapse imaging [3].
3.2.1. Talent removing the 1x TRB-BSA.
3.2.2. Talent transferring the premixed transport reactions onto the permeabilized cells. TEXT: See text for transport reaction preparation details
3.2.3. Talent loading the plate in the imager. Videographer: Obtain multiple usable takes because this will be reused in 4.3.1.

3.3. Alternatively, incubate the plate on the bench, protected from light, allowing the reaction to proceed for the desired time period [1-TXT]. Then, fix the cells with a 15-minute incubation in 4% paraformaldehyde diluted in PBS [2] followed by two 5-minute washes in PBS [3].  
3.3.1. Shot of plate incubating on the bench, protected from light. TEXT: 30-120 min
3.3.2. Talent adding 4% PFA.
3.3.3. Talent washing the plates with PBS.

3.4. Add 50% in glycerol in PBS to the wells [1] and store the fixed plates protected from light at 4 degrees Celsius for later imaging [2].
3.4.1. Talent adding 50% glycerol/PBS to the wells.
3.4.2. Talent storing the plates at 4 °C.

4. Live Imaging and Image Analysis
4.1. For live imaging of the nuclear import assay, first run a test plate [1] to optimize and save imaging parameters, such as magnification, focus, exposure times, and intervals [2].
4.1.1. WIDE: Talent loading the test plate in the imager.
4.1.2. SCREEN: Optimizing and saving imaging parameters such as magnification, focus, exposure times, and intervals.	Comment by Shehnaz Lokhandwala: Authors: Please confirm that all shots labeled SCREEN can be demonstrated using screen capture videos. If yes, acquire screen capture videos for all such shots and upload them to your project page: https://www.jove.com/account/file-uploader?src=19126598


4.2. For quantitative analysis, set the exposure time for the fluorescent import cargo well below saturation at steady state or the latest timepoint to be used. Establish this using the test plate and targeting half-maximal saturation to permit variations in intensity across experimental conditions [1]. Authors: Is this important to show and can it be easily demonstrated using a screen capture video?
4.2.1. SCREEN: setting the exposure time for FITC well below saturation at steady state, targeting half-maximal saturation using the test plate.

4.3. Then, load the experimental plate in the imager [1] and adjust the focus offset, if needed, using Hoechst as the focus wavelength [2]. Run the imaging protocol to capture images every 5 minutes for 30 minutes. The interval and reaction time may be adjusted based on the imaging speed and kinetics of the import reaction of interest [3].
4.3.1. Use 3.2.3. Talent loading the plate in the imager.
4.3.2. SCREEN: Adjusting the focus offset.
4.3.3. SCREEN: running the imaging protocol, images being captured.

4.4. To analyze the captured images [1], in the microscope Review Plate dialog, open Hoechst and FITC images from a representative frame [2]. Under the Run Analysis tab, select Translocation-Enhanced module, and configure the settings. Set Hoechst as the compartment image and FITC as the translocation probe image [3].
4.4.1. Talent sitting at the computer, opening software, monitor visible in frame. Videographer: Obtain a few shots of talent clicking the mouse and typing on the keyboard to use as b-roll throughout the video
4.4.2. SCREEN: Clicking on microscope Review Plate, opening Hoechst and FITC images 
4.4.3. SCREEN: Clicking on Run Analysis tab, selecting Translocation-Enhanced module and configuring the settings, setting Hoechst as the compartment image and FITC as the translocation probe image.

4.5. Under compartments, adjust approximate nuclear width, intensity above local background, and minimum and maximum area. Then, activate Auto Separate Touching Compartments as the neurons tend to cluster [1]. 
4.5.1. SCREEN: clicking compartments, adjusting approximate nuclear width, intensity above local background, and minimum and maximum area, activating Auto Separate Touching Compartments

4.6. Select Test Run to view the results, then adjust the settings to maximize the accuracy of neuronal nuclei identification while limiting erroneous inclusion of non-neuronal nuclei or debris [1].
4.6.1. SCREEN: Selecting Test Run, viewing results, adjusting settings.

4.7. To avoid artifacts from the nuclear edge, define regions for measuring several pixels inside and outside the compartment edge defined by Hoechst staining. Depending on the magnification and binning, set 2 to 4 pixels for inner region distance, and 1 to 2 pixels for outer region distance. Adjust the outer region width to 1 to 2 pixels [1].
4.7.1. SCREEN: defining regions for measuring several pixels inside and outside the compartment edge defined by Hoechst staining, setting 2–4 pixels for inner region distance, and 1–2 pixels for outer region distance, adjusting the outer region width to 1 to 2 pixels.

4.8. Select the desired background estimation method [1]. In the Configure data log, select the desired output parameters, including mean inner intensity, mean outer intensity, and inner-outer mean intensity, which is the nuclear to cytoplasmic ratio. Save the analysis parameters [2].
4.8.1. SCREEN: selecting the desired background estimation method.
4.8.2. SCREEN: Clicking Configure data log, selecting mean inner intensity, mean outer intensity, and inner-outer mean intensity, saving the analysis.

4.9. Use the Plate Utilities dialog to run analysis on the desired plate using the saved parameters [1] and export the measurements [2].
4.9.1. SCREEN: Clicking the Plate Utilities dialog, running analysis on the desired plate.
4.9.2. SCREEN: Exporting the measurements.

4.10. Review and summarize the data by the treatment condition [1]. Optionally, apply filters to remove non-physiologic data, such as probe intensity equaling 0 and extremes of nuclear to cytoplasmic ratio. Equally apply any filters across all conditions and experiments [2].
4.10.1. SCREEN: Summarizing data by the treatment condition.
4.10.2. SCREEN: Applying filters to remove non-physiologic data.





Protocol Script Questions
Authors: Please use the step numbers from the script above (not step numbers from the manuscript) when answering the question below. Please do not include steps that will be screen-captured and do not list entire sections.

Which steps from the protocol are the most important for viewers to see? Please list 4 to 6 individual steps. 
Click here to list 4 to 6 individual steps, using the step numbers from the protocol section of the video script.



Results
Please review this section to make sure that it accurately reflects your findings.
· Use Track Changes when making edits or revisions.
· If you would like the video to include different results, please revise this section.
· When revising, please keep the length of the voiceover below 200 words. Current word count: 73. (Voiceover is the text that follows the two-digit numbers)
· Please note that the video cannot include voiceover without an accompanying visual. 

5. Results: Energy- and Importin -dependent Nuclear Import of Ran-regulated Importin  Cargo (Rango) 
5.1. The nuclear import of Rango in permeabilized mouse primary cortical neurons [1] is energy- and importin beta-dependent [2]. Controls lacking the energy regeneration mix and whole cell extract, a source of importins and Ran cycle proteins, show only a trace, if any, of nuclear accumulation of Rango [3].
5.1.1. LAB MEDIA: Figure 1B and 1C. 
5.1.2. LAB MEDIA: Figure 1B and 1C. Video Editor: Emphasize the line with blue circles (+WCE/ERM) in Figure 1B and the ‘Rango’ image in the second row (+WCE/ERM) in Figure 1C 
5.1.3. LAB MEDIA: Figure 1B and 1C. Video Editor: Emphasize the line with black triangles (-WCE/ERM) in Figure 1B and the ‘Rango’ image in the first row (-WCE/ERM) in Figure 1C 

5.2. Blocking of the import by relevant nuclear import inhibitors, such as importazole, confirms that the facilitated nuclear import is occurring by the intended mechanism [1].
5.2.1. LAB MEDIA: Figure 1B and 1C. Video Editor: Emphasize the line with red squares (+WCE/ERM, +IPZ) in Figure 1B and the ‘Rango’ image in the last row (+WCE/ERM, +IPZ) in Figure 1C.




Conclusion
6. [bookmark: _Hlk27388131]Conclusion Interview Statements

Below are prompts for interview statements that can be used to further emphasize the significance of your protocol. 
· Answer one or two of the prompts below.
· Limit the statements to 30 words.
· Answer the questions in full sentences; you will need to memorize and deliver the interview statements during filming. 
· Indicate the full name of the author who will deliver each statement. 
What is the most important thing to remember when attempting this procedure? Please indicate the steps (e.g., 2.4., 2.5.) in the Protocol section of the script that this advice applies to.
6.1. Enter author name: (Enter step numbers referred to.) Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.
Following this procedure, what other methods can be performed? What questions would these additional methods answer?
6.2. Enter author name: Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.
After its development, did this technique pave the way for researchers to explore new questions within a specific scientific field? If so, how?
6.3. Enter author name: Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.


Thank you for addressing our questions. We will incorporate your answers and suggestions, and send you the final script before your filming day. You will also receive detailed preparation instructions in the email accompanying the final script.
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